Suppression of heat- and polyglutamine-induced cytotoxicity by nonsteroidal anti-inflammatory drugs.
We have shown that sodium salicylate activates the heat shock promoter and induces the expression of heat shock proteins (hsps), with a concomitant increase in the thermotolerance of cells. To determine whether these effects are generally displayed by nonsteroidal anti-inflammatory drugs (NSAIDs), we examined the effects of a cyclooxygenase inhibitor, indomethacin, and a lipoxygenase inhibitor, nordihydroguaiaretic acid. Both inhibitors up-regulated the hsp promoter at 37 degrees C through the activation of heat shock factors, and increased cellular levels of hsps in mammalian cells, although the degree of the expression of hsps and thermotolerance of cells differed depending on the drugs. Furthermore, NSAIDs such as sodium salicylate and indomethacin suppressed the protein aggregation and apoptosis caused by an expanded polyglutamine tract in a cellular model of polyglutamine disease. These findings suggest that NSAIDs generally induce the expression of hsps in mammalian cells and may be used for the protection of cells against deleterious stressors and neurodegenerative diseases.